COSMOSIL

Food Additive Analysis by HPLC

Technical Note

Food additives are substances added to food during processing or storage for a variety of
purposes. They include enrichment agents for increased nutrient level, coloring agents for en-
hanced appearance, taste agents for better taste, and preservative agents for improved storage
stability. High Performance Liquid Chromatography (HPLC) in conjunction with COSMOSIL
ODS and specialty columns offer improved separation for a large variety of food additives.
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Enrichment agents can be divided into three groups; vitamins, minerals and amino acids. It is difficult to separate amino acids
by a C1s column due to their high hydrophilicity. COSMOSIL HILIC designed for separation for hydrophilic compounds offers
improved separation for these compounds.
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+ Amino Acids

COSMOSIL Application Data

Column: HILIC

Column size:  4.6mml.D.-250mm

Mobile phase: Acetonitrile/ 10mmol/l
Ammonium Acetate = 70/30

COSMOSIL Application Data

Column: HILIC

Column size:  4.6mml.D.-250mm

Mobile phase: Acetonitrile/ 10mmol/l Ammonium
Acetate = 85/15

Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Temperature:  30°C Temperature: 30°C 1
Detection: UV210nm Detection: ELSD 2
£
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+ Taurine
COSMOSIL Application Data
Standard Nutrient drink

Column: HILIC
Column size:  4.6mml.D.-250mm
Mobile phase: Acetonitrile/ 10mmol/l
Ammonium Acetate = 80/20

Flow rate: 1.0 ml/min
Temperature: 30°C
Detection: ELSD

Standard
Sample: 1; Taurine (10mg/ml)
Injection Vol. 0.5 1
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(2) Coloring Agents

Coloring agents can be divided into two groups; synthetic and natural coloring agents. Most of them can be separated by Cis col-
umns due to their high hydrophobicity. For compounds with similar structures such as carotene isomers of the natural coloring
agents, COSMOSIL Cholester offers improved separation.

e Carotenoids (Natural coloring agents)

COSMOSIL Application Data

5C,-MS-II Cholester

Column:

Column size:  4.6mml.D.-150mm

Mobile phase: Tetrahydrofuran/Methanol = 20/80 2
Flow rate: 1.0 ml/min 1
Temperature: 30°C

Detection: UV470nm

Sample: 1, a
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e Chlorophylis (Natural Coloring Agents) e Synthetic Coloring Agents
1
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C,-MS-IT Column: 5C,¢-MS-II
Column size:  4.6mml.D.-150mm Column size:  4.6mml.D.-150mm
Mobile phase: Methanol/ 20mmol Phosphate Mobile phase: A; Methanol/ 20mmol Phosphate
buffer(pH3) = 30/70 buffer(pH7) = 10/90
Flow rate: 1.0 ml/min B; Methanol/ 20mmol Phosphate
Temperature: 30°C buffer(pH7) = 80/20
Detection: UV254nm, 0.02AUFS B conc. 15—100% Linear gradient
' Flow rate: 1.0 ml/min
Sample: 1; Sodium Copper Chlorophyllin (30 # g) Temperature: 30°C
2; Sodium Iron Chlorophyllin Boug) Detection: UV254nm, 0.64AUFS
2 . . P
Sample: ) 10 20 30
1; Tartrazine (1.04g) 7; Brilliant Blue FCF (3Boug Tine (win)
: (1.0¢g) 8; Acid Red (1.0pg)
J (1.0 g) 9: Erythrosine 10ug)
) ) ) ] (1.04£g) 10; Phloxine (104 g)
s 0 E) (1.0¢g) 11; Rose Bengale (10pg
Tiae @in) 6; Fast Green FCF Goug
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(3) Taste Agents

Taste agents for sweetness, sourness, saltiness, bitterness or savoriness can be separated by Cis columns. However, for struc-
turally similar compounds, e.g. capsaicin, COSMOSIL PYE with strong -1 interaction offers improved separation.

e Sweeteners e Sour Agents
COSMOSIL Application Data 2 COSMOSIL Application Data
1,2
Column: 5C-MS-II Column: 5Cs-PAQ
Column size:  4.6mml.D.-150mm Column size:  4.6mml.D.-250mm
Mobile phase: Acetonitrile / 20mmol/l Phosphoric Acid Mobile phase: 20mmol/l Phosphate buffer(pH2.5) 45
=10/90 3 Flow rate: 1.0 ml/min 3
Flow rate: 1.0 ml/min Temperature: 30°C 7
Temperature:  30°C Detection: UV210nm 6 8 10
Detection: UV210nm, 1.0AUFS ;
. Sample: 1; Glycolic Acid (6.3ug) 9
Sample: 1; Acesulfame K (1oug) 2; Tartaric Acid “4.oug)
2; Saccharin (1.0ug) 3; Malic Acid (6.41g)
3; Diketopiperazine (1.0 i g) 4; Lactic Acid (13ug)
4; Aspartame (1.0ug) 5; Acetic Acid (13ug)
6; Citric Acid (6.3ug)
L L L 1 7; Succinic Acid (13ug)
° ® fine ain' # 8 Malcic Acid 0064y ——U :
NACALAI TESQUE, INC 9; Propionic Acid (134 g) ® NACALAI TESQUE l?v(gm
’ 10; Fumaric Acid 0.03 1 g) ’
AP-0107 AP-1058




e Umami Agents

e Pungent Agents

COSMOSIL Application Data COSMOSIL Application Data
! 1
Column: 5C ¢-MS-II Column: 5C,-MS-II
Column size:  4.6mml.D.-150mm Column size:  4.6mml.D.-150mm
Mobile phase: Acetonitrile/ 5mmol/l Tributylammonium 3.4 Mobile phase: Acetonitrile/ H,O = 60/40 2
bromide, 20mmol/l Phosphate buffer(pH7) ' Flow rate: 1.0 ml/min
=5/95 Temperature: 30°C
Flow rate: 1.0 ml/min Detection: UV225nm
Temperature: 30°C
Detection: UV270nm, 0.32AUFS 2 Sample: 1; 6-Gingerol 031ug)
2; 6-Shogaol (0.13u g)
Sample: 1; Sodium 5 -Cytidylate (1o0ug)
2; Sodium 5 -Uridylate (1.oug)
3; Sodium 5 -Guanylate (1.0ug)
4; Sodium 5 -Inosinate (1.oug)
Y N
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e Pungent Agents
COSMOSIL Application Data
5C ¢-MS-II TTNAP SPYE
Column: 1,2
Column size: 4.6mml.D.-150mm 1,2
Mobile phase: Methanol/ H,O = 70/30
Flow rate: 1.0 ml/min
Temperature: 30°C
Detection: UV280nm
Sample: 1; Capsaicin (1.0ug)
2; N-Vanillylnonanamide (0.5 ¢ g) 1
2
; ; b : b ; 0 =
NACALAI TESQUE, INC
AP-1073
(4) Preservative Agents
e Preservative Agents e Antioxidant Agents
COSMOSIL Application Data COSMOSIL Application Data
2
Column: 5C,-MS-1I 3 Column: 5C,-MS-1I
Column size:  4.6mml.D.-150mm Column size: 4.6mml.D.-150mm
Mobile phase: Acetonitrile/Methanol/ 20mmol/l Phosphate 1 Mobile phase: Methanol / H,O = 80/20 !
buffer(pH4.0) = 20/10/70 Flow rate: 1.0 ml/min 2
Flow rate: 1.0 ml/min Temperature: 30°C
Temperature: 30°C Detection: UV280nm, 0.16AUFS
Detection: UV230nm
Sample: 1; 2-tert-Butylhydroquinone (0.56 1 g) 2
Sample: 1; Benzoic Acid (0.075 1 g) 2; 3-tert-Butyl-4-hydroxyanisol (0.58  g)
2; Sorbic Acid 0.1¢g) 3; 2,6-Di-tert-butyl-4-hydroxytoluene(1.85 ¢ g)

3; Dehydroacetic Acid (0.175 i g)
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Specifications

Packing Material TNAP PYE HILIC
2 g g

Bonded Phase e O O‘
Structure
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Bonded Phase Octadecyl Group Octadecyl Group Cholesteryl Group Naphtylethyl Group Pyrenylethyl Group Triazole

Main Interaction

Hydrophobic Interaction

Hydrophobic Interaction

Hydrophobic Interaction
Molecular Shape
Selectivity

Hydrophobic Interaction
-1 Interaction

Hydrophobic Interaction
-1 Interaction
Stereoselectivity

Charge-tansfer Interaction

Hydrophilic Interaction

* Multi-purpose Cis
column
« for separation of

« Compatible with
100% water based
mobile phase.

« Specialty for
structual isomers
« Usable under the

« Stronger -7 inter-
action than phenyl
column

« The most powerful
-7 interaction

« Suitable for highly-
polor compounds
« lon-pair reagent is

Features the widest range of | « Suitable for same condition as not reqired
compounds hydrophilic com- Cis
pounds.
Product Code
38019-81 02486-71 05976-61 08085-41 37837-91 07056-51

Column Size: 4.6 x 150

COSMOSIL Application

COSMOSIL Application has more than 7,000 applications using COSMOSIL columns. Setting optimal HPLC experimental
parameters is the one of the most important processes that requires experience and time. COSMOSIL Application provides
you with sample analysis conditions with widely used ODS columns and other specialty columns.

Visit our web site at http://www.nacalai.co.jp/cosmosil/data/csmosrchtop.cfm?Ic=E
or type “COSMSOIL Application” .
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[Clonly show new applications added on Dec. 20th 2011 Applications are search by
1. Sample Category
ADpO -
Amino acids & derivatives 2. Sample Name
Peptides & Proteins
Category Nucleic acids & relative compounds 3 CAS NO.,
Drugs & related compounds
Antibiotics 4. Column Name
Vit 2 . .
LS - 5. Particle Size
C18-MS-Il
C18-AR-Il E
Column name C18-PAQ
Cholester
TINap
PYE -
Sample Name | [begins with =]
CAS number [ | (ex:498-02-2)
Particle Size
Result/Page
[Seaen]
Search Result Sl COSMOSIL Application
(SiE b ki e ' COSMOSIL Application Data
—
Results 24 (1.20) [ Next] 1
e DataName. Sample Perlele S Coumn | cASHo. ‘
AP-1206  Dichiorophenl 2.3 Dichorophencl 5 map S0
k Fyr— w0 e e “ i
25 Dichlorophenal 43788 o —_—s— ==
Click 26 Dictiorophenal 67650 wg:é/ J}I?

For research use only, not intended for diagnostic or drug use.

NACALAI TESQUE, INC.

Nijo Karasuma, Nakagyo-ku, Kyoto 604-0855 JAPAN
TEL 1 +81-(0)75-251-1730

FAX 1 +81-(0)75-251-1763

Website : www.nacalai.com

E-mail :info.intl@nacalai.com
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